ABSTRACT We have studied the reproducibility of the change in maximum expiratory flow rates after breathing helium/oxygen (He/02) mixtures in 12 asthmatics at rest and after exercise. Each subject performed four identical exercise tests which caused a similar degree of exercise-induced bronchospasm (EIB) on each occasion. We compared flow rates at 50% of the vital capacity (V50) breathing He/02 to those breathing air at rest, and with the lowest V50 on air after exercise. Those subjects showing an increase of greater than 20% in V50 with He/02 compared to the corresponding air value were termed "responders". At rest the responder status after He/02 was more consistent than during EIB. Six subjects were non-responders consistently on up to 12 separate measurements at rest while the other five subjects were non-responders on all but one occasion and the remaining subject a responder on seven of eight measurements. During EIB all but one subject showed a He/02 response. A response was seen consistently in six subjects but the actual percentage change in V50 with helium varied greatly. One subject remained a non-responder after exercise and the other five were He/02 responders after only two or three of the four test runs, and non-responders on the remainder. The lack of consistency of our data, particularly during EIB makes the interpretation of the He/02 breathing test less useful than originally claimed.
have been termed "responders" and this is interpreted as indicating that the major site of resistance to airflow lies in large airways where gas flow is turbulent and density dependent. Those with an increase in V50 less than 20% or with no change have been termed "non-responders" and this indicates that resistance to airflow lies predominantly in small airways where gas flow is laminar and density independent. Response to breathing He/02 has been studied in asthmatic subjects after recovery from spontaneous exacerbations,2 antigen-induced attacks,3 and exercise-induced bronchospasm4 (EIB). Recent applications of the technique have attempted to identify the predominant site of action of anticholinergic agents and disodium cromoglycate as a protection for EIB. These have shown different effects dependent on the initial responder status of the subject.45 However, despite wide acceptance of this test as a method of determining the major site of resistance to airflow there are few published data on the reproducibility of response to breathing He/02 during EIB. We report studies on 12 asthmatic subjects each of whom performed four identical exercise tests to assess the reproducibility of response to breathing He/02 at rest and during EIB and investigate factors that might cause variability in individuals.
Methods
The subjects were young volunteers whose main symptom was wheezing after exertion. Their personal details together with resting lung function on entry to the study are summarised in table 1. Mean values Analysis of the reproducibility of response to breathing He/02 was performed in two stages. Reproducibility at rest was assessed by the percentage change in V50 in each subject studied on many occasions. Reproducibility after exercise was assessed by percentage change of V50 after He/02 at the nadir of V50.
Any effect on response status by breathing He/02 for different durations was also studied in a subgroup of the patients who breathed He/02 for one minute and three VC breaths, three minutes and three VC breaths, and for only three VC breaths. Predicted normal values were taken from Cotes.7 Statistical analysis was performed on the resting data to estimate the variance and to test the homogeneity of the values in order to establish the expected error that could be obtained on any Figure 2 shows percentage increase in V50 after breathing He/02 at the nadir of V50 in those six subjects who increased V50 consistently by more than 20% after each of four exercises tests. Although these subjects were consistent "responders" the 3 VC only -+ 6°(2)
( ) Indicate number of studies.
percentage increase in V50 after He/02 varied widely in some subjects-for example, 9 and 12. The other six subjects were "non-responders" on some occasions and their data are summarised in fig 3. The percentage increase in V50 after He/02 varied very widely in some of these subjects (1, 3, 8, and 10). One subject (7) failed to sdow an increase in V50 after He/02 on each occasion after exercise.
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